Annotation at the beginning of the paper and the full text of the paper should be written in English -Franklin Gothic Medium 9 point. Abstract should be in the range of at least 10 and a maximum of 15 lines. Paper must be to prepare for direct reproduction in A4 format.
INTRODUCTION
Aerospace industry is one of the fastest growing industries. Aerospace activity is very diverse, with a multitude of commercial, industrial and military applications. There is high degree of safety required in the design of the aircraft parts. Safety in aerospace industries has a high degree of paramount. The major concern with the aircraft safety is due to the birds because the birds coincide with the aeroplanes mostly in the early morning and late evening when they are in search o their prey and also at the time of light at higher altitudes. A serious damage is caused due to the collision of the bird with the aircraft because it can damage the part of the aircraft where it hits and may result in loss of life. A bird strike is a collision between an airborne animal and a human-made vehicle, especially aircraft. The term is also used for bird deaths resulting from collisions with human-made structures such as power lines, towers and wind turbines. Although there are many researchers have been carried out on the birdstrike in aerospace industry there are not many researches which show about the stresses being developed in the windshield due to its collision with a bird.
In this research paper we are concentrating on the striking of bird with the windshield. The existing designs of windshields contain 3 layers. The poly vinyl butryl is sandwiched between two glass layers.
In our research we are trying to reinforce the windshield to make it still more resistible to the high impact cased due to the bird strike by sandwiching layers of materials. These material are namely Poly (methyl methacrylate) which is also known as the PMMA, Polyvinyl butyral (PVB), Glass and Polycarbonate. This research is focusing on sandwiching by 6 layers.
Poly (methyl methacrylate) (PMMA), also known as acrylic or acrylic glass as well as by the trade names Plexiglas, Acrylite, Lucite, and Perspex among several others, is a transparent thermoplastic often used in sheet form as a lightweight or shatter-resistant alternative to glass.
PMMA is a strong, tough, and lightweight material. It has a density of 1.17-1.20 g.cm -3 , which is less than half that of glass [1] . It also has good impact strength, higher than both glass and polystyrene; however, PMMA's impact strength is still significantly lower than polycarbonate and some engineered polymers. PMMA ignites at 460 °C (860°F) and burns, forming carbon dioxide, water, carbon monoxide and low-molecularweight compounds, including formaldehyde. PMMA transmits up to 92% of visible light (3 mm thickness) and gives a reflection of about 4% from each of its surfaces due to its refractive index (1.4905 at 589.3 nm). It filters ultraviolet (UV) light at wavelengths below about 300 nm (similar to ordinary window glass). Some manufacturers add coatings or additives to PMMA to improve absorption in the 300 -400 nm range. PMMA passes infrared light of up to 2,800 nm and blocks IR of longer wavelengths up to 25,000 nm. Colored PMMA varieties allow specific IR wavelengths to pass while blocking visible light.
Polyvinyl butyral is a resin mostly used for applications that require strong binding, optical clarity, adhesion to many surfaces, toughness and flexibility. It is prepared from polyvinyl alcohol by reaction with butyraldehyde. The major application is laminated safety glass for automobile windshields. In PVB laminated glass, the interlayer functions to distribute impact forces across a greater area of the glass panes, thus increasing the impact resistance of the glass ,second, the interlayer functions to bind the resulting shards if the glass is ultimately broken; third the visco-elastic interlayer undergoes plastic deformation during impact and under static loads after impact, absorbing energy and reducing penetration by the impacting object as well as reducing the energy of the impact that is transmitted to impacting object, e.g. a passenger in a car crash. Thus, the benefits of laminated glass include safety and security. Laminated glass also has decorative applications.
Polycarbonates (PC) are a group of thermoplastic polymers containing carbonate groups in their chemical structures. Polycarbonates used in engineering are strong, tough materials, and some grades are optically transparent. They are easily worked, molded and thermoformed. Polycarbonate is a durable material. Although it has high impact-resistance, it has low scratch-resistance. Therefore, a hard coating is applied to polycarbonate eyewear lenses and polycarbonate exterior automotive components. The characteristics of polycarbonate compare to those of polymethyl methacrylate (PMMA, acrylic), but polycarbonate is stronger and will hold up longer to extreme temperature. Polycarbonate is highly transparent to visible light, with better light transmission than many kinds of glass.
BACKGROUND

Figure 1. Statistical Summary of Commercial Jet Airplane Accidents -Boeing [6]
Bird strike on windshield is the major problem in recent times. Many journals have been published related to bird strike on windshield. Fig.1 . shows the number of birdstrike during the recent years in graphical form. Some of them are related to the parametric study of a SPH high velocity impact analysis. A birdstrike windshield application. In this journal they have included a parametric analysis on the square model to estimate the influence of the target geometry, the impact angle, and the plate curvature on the impact response of the windshield structure. This paper is part of a research focused on the study, with the help of finite element analysis, of an aircraft windshield-surround structure with an innovative configuration that satisfies the bird-strike requirement according to the European and US aviation regulations 25.631 on the ''Bird-strike Damage''.
Firstly, the paper provides a numerical analysis of a simplified, but dimensionally realistic, square flat windshield model subjected to impact by a 1.8 kg bird model at 155 m.s -1 with an impact angle of 90ᵒ. The FE-SPH coupled approach is used to simulate the birdstrike by using the explicit finite element solver code LS-Dyna. The main goal of the author was to evaluate the windshield capabilities to absorb the high impact of the bird strike. And the aim of this work is to define a scientific and methodological approach to the study of the birdstrike problem. They have employed the SPHs (smoothed particle hydrodynamics) approach. in case of SPH approach the bird is modeled with a meshless technique, in which the elements are a set of discrete and mutually interacting nodes. The following type of windshield is taken having layers of PVB (polyvinylbutyral) and glass as shown below.
Figure 2. Layers of PVB(polyvinyl-butyral) and glass [2]
The simplified model is a 1m x 1m square flat plate made up of the same materials and lay-up configuration of a real windshield as shown in the Figure 4 . Following output graphs were generated as a result of impact testing [5] Other journals focused on the material PMMA (polymethylmethacrylate) and the impact point of the bird is taken at different location.
Figure 5.Principal stress (Pa) contours induced by the impact at different positions [5]
In many journals PMMA and PVB have been used as impact resistive material in windshield along with glass.
In this paper we are mainly focused on the arrangements of PMMA , PVB and glass in layer arrangements. And impact test is carried out on windshield by bird and simulation is done using software.
METHODOLOGY
In our paper the windshield is splited into 6 layers and iterations have been carried out by assigning differrent materials to the layers. Stress and deformation have been evaluated for the respective iterations.
Material Model
As mentioned above the different materials used in our research are PVB, PMMA, glass and polycarbonate. We tried to incorporate the initial layers with flexible materials rather than brittle materials so that the impact energy can be absorbed more efficiently in the initial layers of the windshield.
Through research we have concluded that the gelatin can be used as a bird projectile. The bird projectile is considered as a solid elliptical geometry and weighs 6kgs.
Figure 6. Bird projectile made of gelatin
The frame for the windshield is also considered which has a thickness of 3mm and whose material is assigned to be Aluminum. All the 6 layers are fitted inside the frame with contact.
Figure 7. Windshield frame made out of Aluminium
The size of the windshield is taken to be 800 x 800mm.The thickness of the windshield is taken to be 30mm which is divided equally into 6 layers. Through researches we have found that the thickness of an aircraft windshield is 1 to 1.2 inches. So we have considered it to be approximately 30 mm thick. 
Contact generation
Contact generation is the important to bind the materials with one another and act in a combined manner in at the time of impact. The main important contacts are between the different layers o the windshield. There is a surface contact between the different layers of the windshield. Other contacts are between the windshield and the frame. It is also a surface contact. 
Loads and Body conditions
Loads and boundary conditions are important for the observation of the dynamic behavior under the required loads. In this research the fixed support is provided only to the frame as it is attached further to the body of the aircraft.
The bird projectile is set free without any support with velocity perpendicular to the windshield with a velocity of 150m.s -1 . The distance between windshield and the bird projectile is kept as 0.1 mm because the distance between the colliding objects must be as low as possible. 
RESULTS
The following results are obtained after analyzing in Ansys and the results are reported in the below table From the conducted research we can infer that the situation of 5th model containing the glass, glass, PVB, PVB, glass and glass shows maximum stress developed on the windshield while giving minimum deformation, through which we can conclude that the energy carried by the bird is completely absorbed by the new system. Hence the damage to the internal structure of the windshield is minimized. The selected composition gives maximum stress with the percentage increase of stress 6 folds from the present composition. For further improvisation a polymer composite made of glass fiber reinforced PVB can be used to give competitive impact resistance with a limitation being higher cost.
